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Results: During a mean follow-up of 4.8 years, there were 307 CV deaths. A survival plot
showed a significant separation between those subjects with rightward, leftward, and nor-
mal axes. After adjusting for age and heart rate, left and right axis deviation had hazard
ratios (HR) of 1.6 (CI 1.2-2.0, p = 0.001) and 2.9 (CI 2.1-4.1, p < 0.001), respectively. Of
the 1,069 subjects with complete medical records, 51 ultimately required a PM. Abnormal
axis deviation was significantly associated with eventual PM implantation (HR 2.9, CI 1.6-
5.5). Among the 1,574 subjects without atrial fibrillation, an AV delay was significantly
associated with both CV death (HR 1.4, CI 1.1-1.9) and PM implantation (HR 2.5, CI 1.3-
4.6).
Conclusion: In patients with RBBB, axis deviation and AV conduction delay are associ-
ated with an increased risk of CV death and/or PM implantation. 
1072-211 Independent Predictive Accuracy of Classical 
Electrocardiographic Criteria in the Diagnosis of 
Paroxysmal Junctional Tachycardias in Patients Without 
Preexcitation
Esteban González-Torrecilla, Angel Arenal, Felipe Atienza, Javier Jimenez-Candil, 
Mercedes Ortiz, Alberto Puchol, Jesus Almendral, Hospital General Universitario 
Gregorio Marañon, Madrid, Spain
Background: In patients (P) without preexcitation, the differential diagnosis of paroxys-
mal junctional tachycardias mainly consists of atrioventricular nodal reentry tachycardias
(AVNRT) and orthodromic reciprocating tachycardias (ORT) through a concealed acces-
sory pathway. We prospectively assessed the independent accuracy of classical electro-
cardiographic (ECG) criteria in that diagnosis.
Methods: We included 240 consecutive P (153 females; 46±18 yrs) who underwent an
electrophysiologic (EP) study for paroxysmal, regular, narrow-QRS complex tachycardias
without preexcitation in sinus rhythm. Atrial tachycardias were excluded. The ECG
recordings during tachycardia were reviewed by 2 independent observers for the pres-
ence of the following criteria: a) pseudo r´ deflection in V1
 
and/or pseudo s waves in infe-
rior leads, b) P wave separate from the QRS complex, c) QRS alternans, and d) ST
segment depression ( >2 mm) and/or T wave inversion. The predictive accuracy of these
ECG features for the diagnosis of AVNRT versus ORT was evaluated through logistic
regression.
Results: EP study demonstrates AVNTR in 158 P and ORT in 82 P. The prevalence of
each ECG criterion for AVNRT P was: 44%, 24%, 10%, and 36%, respectively. Similarly,
these prevalences for ORT were: 5%, 65%, 23%, and 57%, respectively (all, p<0.01).
The presence of pseudo r´ deflection in V1 (adjusted odds ratio -OR-: 14, Wald Chi-
square: 22; p=0.0001), a P wave separate from the QRS (OR: 0.20, Wald Chi-square: 24;
p=0.0001), and QRS alternans (OR: 0.29; Wald Chi-square: 7; p=0.008) were selected
by stepwise multiple logistic regression analysis as independent predictors for the diag-
nosis of AVNTR (vs ORT). Sensitivity and specificity of the logistic model for the detec-
tion of AVNRT were 81% and 71%, respectively (overall correct classification rate: 78%).
Conclusion: In P without preexcitation, nearly 20% of paroxysmal junctional tachycar-
dias may be incorrectly classified on the basis of a multivariate analysis of classical ECG
criteria. The presence of repolarization changes during tachycardia do not maintain sig-
nificant independent predictive power for the differential diagnosis of the tachycardia
mechanism in these P.
1072-212 The Relationship of Poor R Wave Progression in 
Precordial Leads on 12-Lead Electrocardiogram and 
Anterior Wall Motion Abnormality on Echocardiography
Carlo Stuglin, Stefanus DeVilliers, Jawed Akhtar, Tiffany Blair, Royal University Hospital, 
Saskatoon, Canada
This retrospective observational study was used to evaluate the relationship of poor R
wave progression (PRWP) on electrocardiograghy (ECG) and anterior wall motion abnor-
mality (AWA) on echocardiography.Subjects with PRWP on ECG were identified sequen-
tially between Nov 2000 and Feb 2001 at the Royal University Hospital, Saskatoon
District Health (total: 9,762). These subjects were then cross-referenced with the RUH
Echocardiography database. Echocardiograms with AWA were chosen if they were per-
formed within a 6-month period following the ECG recording. A total sample size of 105
subjects met the inclusion/exclusion criteria for the study.
Univariate and multivariate analysis was performed using SPSS 10 software. The pres-
ence or absence of echocardiographic AWA was the dependent variable. Clinically rele-
vant precordial lead markers and gender were the independent variables (RV1-6, SV1-6,
R1, S1, combinations). Odds ratios (OR) and 95% confidence interval (CI) were com-
puted using binary logistic regression.
Of the 105 subjects, 35 had echocardiographic criteria for AWA. Statistical modeling
showed that the sum of leads RV234 (OR, 0.827; 95% CI, 0.728-0.939) and gender (OR,
0.361; 95% CI, 0.135-0.965) were significant main effects. The sum of RV234 was then
stratified into tertiles to reveal a dose-response relationship. Subjects in the lower tertile
(sum < 4.0 mm) were 8.89 times as likely to have an AWA than those in the upper tertile
(> 8.6 mm) (OR, 8.890; 95% CI, 2.527-31.274). Analysis by gender showed that the OR
for men was 8.89 and 3.94 for females.
In conclusion, a value of < 4.0 mm based on the sum of precordial leads RV234 can be
used as a simple ECG marker for AWA.
1072-213 Ventricular Pauses During Atrial Fibrillation Predict 
Relapse After External Electrical Cardioversion: A 
Prospective Study
Xiao Hua Guo, Mark Gallagher, Jan Polonieki, John Camm, St George's hospital medical 
school, London, United Kingdom
Background: The clinical usefulness of external electrocardioversion (ECV) of atrial
fibrillation (AF) is limited by the high frequency of AF recurrence. We investigated the use
of ambulatory ECG monitoring in AF to predict early recurrence after ECV. Methods: RR
interval variables during AF were obtained from 24 hours ECGs recorded before ECV on
119 patients (85 men, age 66.1 ± 10.0 years) with persistent AF. Two 24 hour ECG
recordings were obtained from 27 patients to evaluate the reproducibility of RR variables.
All patients were prospectively followed-up during ECV, one-week and one-month later.
Results: Of the 119 patients, 16 (13%) failed ECV and 65 (55%) were in AF at one-week
and 81 (68%) at one-month post ECV. There was no significant difference between out-
come groups in clinical variables. Repeated 24 hours ECGs confirmed the reproducibility
of the maximum RR (RR-max) and the minimum RR intervals during AF. The RR-max
was longer in the recurrent AF group than in those who maintained sinus rhythm at one-
week and one-month. This was more significant when the RR-max occurred during the
day (one-week: 2549 ± 491 vs. 2007 ± 522 ms; one-month: 2555 ± 501 vs. 1890 ± 425
ms; p=0.005, p<0.001, respectively). Compared to patients in sinus rhythm at one-month,
in the AF group there were more patients with RR-max > 2800 ms (31 vs. 11% p= 0.021)
and more patients where RR-max accrued in the day with mean duration of the next 9
longest RR intervals > 2000 ms (72 vs.27% p=0.015). Multivariate logistical regression
analysis showed these two RR-max markers were independent predictors from age > 60
years old, abnormal left atrial size and AFduration > 1 year. Average heart rate over 24
hours was significantly lower by day and night in the patients with these ECG markers
than in those who without, but lower average heart rate was not predictive of AF recur-
rence. These results were not influenced by amiodarone. Conclusion: Ventricular
pauses during AF predict relapse after ECV.
1072-214 Ambulatory Blood Pressure Predicts Left Ventricular 
Hypertrophy in Prehypertensive Women
Peter Kokkinos, Andreas Pittaras, Demosthenes Panagiotakos, Athanasios Manolis, 
Puneet Narayan, Vasilios Papademetriou, Steven Singh, Veterans Affairs Medical 
Center, Washington, DC, Georgetown University Medical Center, Washington, DC
Background: The JNC 7 report points to elevated cardiovascular (CV) risk even at sys-
tolic blood pressure (SBP) levels of 120-139 mm Hg or diastolic (DBP) of 80-89 mm Hg,
classified as pre-hypertension. Left ventricular hypertrophy (LVH) in an independent CV
risk factor and it is more closely related to 24-hour BP than office BP. To determine if pre-
hypertensives have elevated 24-hour BP and increased left ventricular mass (LVM), we
assessed 24-hour BP and cardiac parameters in pre-hypertensive women.
Methods: Two-hundred twenty, pre-hypertensive women (age=54±10 yrs) with resing
BP=130/78 mm Hg and free of overt heart disease were consented to undergo an
echocardiographic assessment and 24-hour. LVH was considered as LVM index >105 g/
m2.
Results: The prevalence of LVH in these women was 54.5%. Significant correlations
were noted between LVM index, 24-hour, daytime and nighttime BP. Age, and 24-hour BP
were significantly higher in women with LVH versus those without. Multiple logistic
regression analysis revealed that SBP, nighttime DBP, age, and BMI were the strongest
predictors of LVH (table). Cut-off analysis revealed that the daytime SBP threshold for
LVH was 145 mm Hg. There was a 4-fold increase in the likelihood of having LVH for
every 10 mm Hg increase in daytime SBP above this threshold. 
Conclusions: Daytime SBP predicts LVH in prehypertensive women. The threshold for
LVH is >145 mm Hg. The likelihood of having LVH increases by 4-fold for every 10 mm
Hg increase above this threshold.
1072-215 Depressive Symptoms Are Associated With Reduced 
Heart Rate Variability in Individuals Without Coronary 
Artery Disease
Viola Vaccarino, Rachel Lampert, Forrester Lee, J. Douglas Bremner, Jerome L. 
Abramson, Nancy Murrah, Nadeem Afzal, Faiz A. Cheema, Jack Goldberg, Emory 
University School of Medicine, Atlanta, GA, Yale University School of Medicine, New 
Haven, CT
Depression is a risk factor for CAD, but the mechanisms remain poorly understood.
Decreased heart rate variability (HRV), a measure of autonomic dysfunction and a risk
factor for CAD mortality, has been associated with depression in cardiac patients, but few
controlled studies have been conducted in persons free of CAD. We performed power
spectral analysis on 24-hour ambulatory ECGs in 50 male twin pairs aged 47 to 57 years,
free of symptomatic CAD, selected from the Vietnam Era Twins Registry as as part of an
ongoing study of depression and CAD. Log-normalized ULF, VLF, LF and HF power were
calculated. Current levels of depressive symptoms were measured with the Beck Depres-
sion Inventory (BDI) and lifetime history of major depression with the Structured Clinical
Interview for Psychiatry Disorders (SCID). Mixed-effect models were used to compare
each twin with his brother. All HRV parameters except HF were significantly associated
Variables Beta SE Wald Exp(B) 95% CI P
Intercept -25.3 3.6 - - - -
Day SBP 0.14 0.029 23.5 1.15 1.1-1.2 0.000
Night DBP 0.08 0.02 9.8 1.08 1.0-1.1 0.002
Age 0.06 0.02 8.5 1.06 1.02-1.1 0.004
BMI -0.12 0.05 4.9 0.88 0.8-0.9 0.02
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with severity of depressive symptoms (table). This significant association persisted after
adjustment for traditional CAD risk factors. In contrast, lifetime history of major depres-
sion was not significantly associated with HRV in the absence of current depressive
symptoms. In conclusion, increasing levels of depressive symptoms are associated with
decreased HRV in individuals free of CAD. In this group, autonomic dysfunction, as
reflected by decreased HRV, is a plausible mechanism linking depression to CAD.
1072-216 Evaluation of QRS Wave Residuum and Risk of Sudden 
Cardiac Death
Yi Gang, Katerina Hnatkova, Juan Gimeno, Marek Malik, St. George's Hospital Medical 
School, London, United Kingdom
Background: This study investigated the association between QRS wave residuum
(QRSr) from standard 12-lead ECG and risk factors (RF) (i.e. previous cardiac arrest,
non-sustained ventricular tachycardia on Holter monitoring, abnormal exertional blood
pressure response (ABPR), unexplained syncope, a family history of premature sudden
cardiac death (SD), and maximum left ventricular wall thickness (MLVWT) >30 mm) for
SD in patients (pts) with hypertrophic cardiomyopathy (HC).
Methods: Ten consecutive 12-lead ECGs were recorded from each of 157 HC pts (107
men, age 43±15, 14-79 yrs) using a digital electrocardiograph (MACVU, GE Medical Sys-
tems, WI, USA) with a sampling rate of 500 Hz. Study pts were followed up for 60±44
months. Analysis of the digital ECG recordings was performed in a fully automatic man-
ner with custom-developed software implemented on a personal computer. Non-dipolar
ECG components are considered to reflect the local electrical heterogeneity. The relative
QRSr was derived from the proportion between QRS wave non-dipolar (4th-8th dimen-
sion) and total decomposition (1st-8th dimension) components of the QRS signal. This
index characterised depolarisation heterogeneity.
Results: QRSr value was significantly greater in 87 pts with RF compared with 70 pts
without any RF (0.48±0.47 v 0.29±0.22%, p=0.001). Pts with >2 RF (n=29) showed sig-
nificantly greater QRSr than pts without any RF (0.46±0.39 v 0.29±0.22%, p=0.03). Sig-
nificantly increased QRSr was found in pts with ABPR compared with those without
(0.62±0.40 vs 0.34±0.32%, p=0.003). Pts with MLVWT >30 mm tended to have greater
QRSr compared to those with MLVWT <30 mm (0.46±0.37 vs 0.40±0.39%, p=ns). No
association was found between QRSr and other single risk factors. No correlation was
found between QRSr and MLVWT (r=0.10, p=0.2) or any other echocardiographic indi-
ces. A weak and statistically significant correlation was found between QRSr and age (r=
-0.31, p=0.000). No gender difference was observed in this study.
Conclusions: Increased local electrical depolarisation heterogeneity exists in pts with
HC and RF compared with pts without any RF. Finding of an abnormally increased QRSr
indicates arrhythmia substrate in HC.
1072-217 QRS Intrinsicoid in Lead I: A Novel Surface 
Electrocardiogram Marker for Left Sided Conduction 
System Disease in Patients With a Right Bundle Branch 
Block Pattern
Behzad B. Pavri, Andrew Rudnick, Deepak Gaba, Reginald T. Ho, Arnold Greenspon, 
Thomas Jefferson University, Philadelphia, PA
Background: Cardiac resynchronization therapy (CRT) benefits heart failure patients
(pts) with left ventricular (LV) dysfunction and conduction system disease (CSD). LV pac-
ing in pts with left bundle branch block produces benefit by overcoming the delay in LV
activation caused by left sided CSD. It is not clear which patients with right bundle branch
block (RBBB) also have concomitant delay in LV activation, and therefore may benefit
from CRT. In pts with RBBB, a surface ECG marker of left sided CSD could prove helpful
in identifying those pts most likely to benefit from CRT.
Methods: We analyzed ECGs in 25 pts with RBBB who underwent electrophysiologic
study to determine who had co-existing left sided CSD. The HV interval was measured to
determine the conduction time through the left bundle branch. In lead I we measured
total QRS duration, and the duration of the initial rapid QRS depolarization forces (QRS
onset to the point on the S wave where dv/dt slows abruptly - the "intrinsicoid"). This
measurement reflects LV Purkinje network conduction time. The HV interval and the
intrinsicoid were correlated. An HV interval>55ms and QRS intrinsicoid>70% of total
QRS duration were considered abnormal.
Results: Study pts (20M,5F) had a mean age of 73±7 yrs, LVEF=0.51±0.13 (range 0.25-
0.75). Mean total QRS duration was 155±13ms (range 122-184ms) and mean intrinsicoid
was 93±23ms (range 61-162ms). The mean HV interval was 55±21ms (range 30-
130ms). There was a significant association between an HV>55ms, and intrinsicoid>70%
of total QRS duration (p<0.05, Student's t test). Linear regression identified a significant
correlation between the HV interval and the intrinsicoid (p<0.05, r=0.6). The correlation
between HV interval and total QRS duration was also significant, but weaker (p<0.05,
r=0.35).
Conclusions: In pts with RBBB, a prolonged HV interval, reflective of left bundle dis-
ease, is associated with a prolonged QRS intrinsicoid in lead I, reflective of Purkinje net-
work slowing. This suggests that the surface ECG finding of a prolonged intrinsicoid in
lead I >70% of total QRS duration may prove to be a useful non-invasive marker for iden-
tifying those pts with RBBB who are most likely to benefit from CRT.
1072-218 High Prevalence in Pharmacological Responses Mimic 
Brugada Syndrome in Japanese-A Pure Na Channel 
Blocker, Pilsicainide Challenge Test in the Normal Heart
Takeshi Ueyama, Akihiko Shimizu, Masahiro Esato, Ryousuke Kametani, Masashi 
Kanemoto, Noriko Inoue, Akira Sawa, Masunori Matsuzaki, Yamaguchi University School 
of Medicine, Ube, Japan
Background: Na channel blocker augments ST-segment elevation in the right precordial
leads in Brugada syndrome but its effect in general population is still unknown.
Subjects and Methods: After written informed consent was obtained, a pure Na channel
blocker, pilsicainide (PIL:1mg/kg; i.v. over 10 minutes), was administrated in consecutive
105 cases without identifiable structural abnormalities, or other conditions and agents
known to lead to ST-segment elevation in the right precordial leads (chest leads of V1-
V3). We characterized the ST-segment morphology and measured an increase of J-wave
amplitude in the right precordial leads. We picked up the maximum increase in J-wave
amplitude (max δJ) and investigated the distribution of the max δJ .
Results: Nobody showed the prominent coved ST-segment elevation displaying J-wave
amplitude or ST-segment elevation before PIL administration. PIL significantly increased
J-wave amplitude in general ( 140±82 to 310±197µV ). Furthermore, ECG developed the
distinct coved type ST-segment elevation in 35 cases (33%) and the biphasic distribution
pattern in max δJ was shown in a figure.
Conclusion: Based on the response of ST-segment to PIL, there were two groups, mild
and prominent ST-segment elevation to PIL in Japanese. In Japanese, the prevalence in
responses to Na channel blocker mimic that of Brugada syndrome might be relatively
higher than we expect. 
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807-1 Genetic and Biophysical Basis for Sudden Death in the 
Short QT Syndrome
Kui Hong, Robert Dumaine, Jonathan Cordeiro, Fiorenzo Gaita, Martin Borggrefe, Josep 
Brugada, Guido Pollevick, Christian Wolpert, Elena Burashnikov, Kiyotaka Matsuo, Yue 
Sheng Wu, Alejandra Guerchicoff, Francesca Bianchi, Carla Giustetto, Rainer Schimpf, 
Pedro Brugada, Charles Antzelevitch, Ramon Brugada, Masonic Medical Research 
Laboratory, Utica, NY
Background: The short QT syndrome is a newly described clinical entity that is charac-
terized by sudden death at a young age, short QT intervals in the electrocardiogram and
a structurally normal heart. The first publications indicated that it could be a genetic dis-
ease as it was present in different members of a same family.
Methods and results: We collected two unrelated families with hereditary short QT syn-
drome with a high degree of sudden cardiac death in their members. QT interval ranged
from 210 to 270 in the affected individuals. There was a high incidence of malignant
arrhythmias and sudden death in the families. Two individuals in one of the families had
an episode of sudden cardiac death, one of them aborted, before the first year of age,
indicating that short QT syndrome can also cause Sudden Infant Death Syndrome
(SIDS). We identified a different missense mutation in the two families (either C to A or C
to G substitution at nucleotide 1764) which resulted in the same amino acid change
Beck Depression Inventory (BDI)
BDI <6 (No 
Depressive 
Symptoms)
BDI 6-9 (Mild 
Depressive 
Symptoms)
BDI >10 (Moderate-
Severe Depressive 
Symptoms)
P Value
ULF 9.18 9.08 8.78 0.01
VLF 7.64 7.41 7.21 0.005
LF 6.80 6.40 6.38 0.02
HF 5.43 5.11 5.05 0.13
Total 
Power
9.49 9.35 9.10 0.005
